To evaluate the effect of sample storage on pH analysis, a comparison experiment between field and laboratory pH measurements was conducted on a total of 88 seawater samples collected on the East China Sea shelf during 16 July 2014-29 July 2014. The results show that although pH directly measured onboard was statistically higher than the pH later measured onshore with an average residual of 0.0052 6 0.0057, after correcting for the perturbation caused by the addition of the HgCl 2 solution, the observed difference was within the uncertainty in pH measurement. Therefore, our result suggests that, similar to total alkalinity and dissolved inorganic carbon determinations, seawater samples can be stored for pH analysis with a precision that is comparable to the uncertainty of onboard measurement for a period of at least 20 d.
pH is an important property of seawater because it affects a wide range of chemical and biogeochemical processes in the ocean, such as chemical reactions, equilibrium conditions, and biological toxicity (Dickson 1993; Millero et al. 2009; Marion et al. 2011) . More importantly, with growing concern over ocean acidification, the effect of a pH decrease is essential to consider at the present time (Fabry et al. 2008; Gattuso and Hansson 2011) .
In the past, seawater pH measurements usually have been performed by the potentiometric method based on an operational definition of pH. However, because of experimental problems, such as electrode drift and uncertainty in the preparation of calibration buffers, the usual reproducibility of ocean pH measurements is no better than 6 0.02 pH units (Dickson 1993) . To overcome such problems inherent in potentiometric measurements, a spectrophotometric method using pH indicator dyes has been developed (Byrne 1987; Byrne and Breland 1989) . Previous studies have proven that spectrophotometric pH measurement can routinely be obtained with an imprecision on the order of 0.0005 pH units even under at-sea conditions (Clayton and Byrne 1993; Clayton et al. 1995; Byrne et al. 1999; Friis et al. 2004) . At this level of precision, pH measurements can provide a powerful tool for monitoring long-term oceanic acidification, which currently shows a decreasing rate in pH of 20.002 yr 21 (Doney et al. 2009 ).
For spectrophotometric pH measurements, it is generally recommended that seawater samples should be collected directly into 10 cm path-length optical cells and then analyzed onboard as soon as possible after sampling (Dickson et al. 2007 ). However, there are an increasing number of occasions when seawater pH samples may need to be preserved and stored for later analysis in land-based laboratories. For instance, due to space limitations on research vessels, particularly small boats, the apparatus for pH measurements cannot be installed onboard. Furthermore, due to increased needs in ocean acidification studies, water samples are often collected by researchers with various backgrounds and shipped to laboratories with appropriate expertise to be analyzed (Huang et al. 2012) . However, to the best of our knowledge, no comparison between in situ and storage pH measurements has been documented. Therefore, the objective of this study was to evaluate the effect of sample storage on pH measurements by comparing pH values measured immediately onboard with those measured later in the shore-based laboratory. Moreover, the CO 2 system in the oceans can be characterized using any two of four measurable parameters: dissolved inorganic carbon (DIC), total alkalinity (TA), partial pressure of CO 2 (pCO 2 ), and pH (Dickson et al. 2007) . Taking advantage of the fact that we have overdeterminated the inorganic carbon system by measuring 3 (TA, DIC, and pH) of the four measurable parameters in this study, the measured pH can be compared with the calculated pH from TA and DIC to assess the accuracy of our pH measurements.
Materials and procedures

Sampling
Water sampling for the pH comparison experiment was conducted at 15 hydrographic stations, encompassing both 
